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STUDIES RELATED TO WILDERNESS

Under the provisions of the Wilderness Act (Public Law 88-577, 
September 3, 1964) and the Joint Conference Report on Senate Rill 4, 88th 
Congress, the U.S. Geological Survey and the U.S. Bureau of Mines have been 
conducting mineral surveys of wilderness and primitive areas. Areas 
officially designated as "wilderness," "wild," or "canoe" when the act was 
passed were incorporated into the National Wilderness Preservation System, and 
some of them are presently being studied. The act provided that areas under 
consideration for wilderness designation should be studied for suitability for 
incorporation into the Wilderness System. The mineral surveys constitute one 
aspect of the suitability studies. The act directs that the results of such 
surveys are to be made available to the public and be submitted to the 
President and the Congress. This report discusses the results of a mineral 
survey of the Anaconda-Pintlar Wilderness, Beaverhead, Deer Lodge, Granite, 
and Ravalli Counties, Montana.



CONTENTS
Page

Introduction............................................................1
Sampling and Analytical Procedures......................................!
Explanation of Table 2..................................................3
References Cited........................................................4

Tables

Table l.--Rock samples from the Anaconda-Pintler Wilderness,
southwestern Montana..........................................3

Table 2.--Computer results of analyses..................................4

Figures 

Figure 1.--Location of sampling area....................................2



Introduction

The U.S. Geological Survey began a mineral-resource assessment of the 
Anaconda-Pintlar Wilderness in 1979. The study consisted of coordinated 
geological, geophysical, and geochemical studies with the objective of 
evaluating the mineral-resource potential in the area. The geochemical survey 
consisted of the collection of 506 rock samples which were analyzed for 32 
elements using wet chemical and semiquantitative emission spectrographic 
techniques. Figure lisa map of the area studied. Table 1 gives the lower 
detection limits of the analytical methods used, and table 2 lists the results 
obtai ned.

Sampling and Analytical Procedures

Approximately two samples per kilometer of traverse was the average 
sampling density, though more samples were taken where hydrothermal alteration 
was more prevalent. An unweathered, approximately 3/4 fist-sized sample of 
rock was collected from a suitable outcrop that was considered to be 
representative of the plotted site location. The sample was ground to minus 
200 mesh with a vertical pulverizer and analyzed for 31 elements using a six- 
step semiquantitative emission spectrographic technique (Grimes and 
Marranzino, 1968). Atomic absorption techniques were used to analyze for zinc 
(Ward and others, 1969), and antimony (Welsch and Chao, 1975), while a 
colorimetric technique was used to analyze for arsenic (Almond, 1953).

The semiquantitative spectrographic analyses are reported as one of six 
steps per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, and multiples of 10 
of these values) and are the approximate geometric midpoints of the 
concentration ranges whose respective boundaries are 1.2, 0.83, 0.56, 0,38, 
0.26, 0.18, and 0.12 (or appropriate powers of ten of these values). The 
precision of the method has been shown to be within one adjoining reporting 
interval on each side of the reported values 83 percent of the time and within 
two adjoining intervals on each side of the reported value 96 percent of the 
time (Motooka and Grimes, 1976).

The precision of the wet chemical techniques used for Zn, Sb, and As are 
usually expressed as percent relative standard deviation (% RSD) which is 
obtained by replicate analysis of samples selected to provide data at 
different concentration levels. In general, the precision of each method 
tends to be lowest for those samples containing a given element at or near its 
lower limit of detection. For the elements discussed here, the data are as 
fol1ows:

Element Range of % RSD Source of data

Zn 3.4-30.2 Ward and others, 1969, p. 21

Sb 3.7-10.7 Welsch and Chao, 1975

As 0. -48.9 Open-File Report 81-670
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Figure 1.--Location of sampling area



The visual lower limits of determination for the 31 emission 
spectrographic elements included in this report are as follows:

Table 1

For those given in percent:

Calcium 0.05 Iron 0.05 Magnesium 0.02 Titanium 0.002

For those given in parts per million:

Antimony

Arsenic

Bari urn

Beryl 1 ium

Niobi urn

Scandium

Silver

100

200

20

1

20

5

0.5

Bi smuth

Boron

Cadmi urn

Chromium

Stronti urn

Thorium

Tin

10

10

20

10

100

100

10

Cobalt

Copper

Gold

Lanthanum

Tungsten

Vanadium

Yttrium

5

5

10

20

50

10

10

Lead

Manganese

Molybdenum

Nickel

Zinc

Zi rconium

10

10

5

5

200

10

The lower limits of determination for wet chemical elements are as 
follows: Elements given in ppm: Antimony 1, Arsenic 10, Zinc 5.

Explanation of Table 2

In Table 2 iron, magnesium, calcium, and titanium are reported in percent 
(%); all other elements are reported in parts per million (ppm). Where the 
chemical symbol is followed by WC, a wet chemical method was used for the 
determination; all others were by six-step semiquantitative emission 
spectrograph. Symbols represented in table 2 are: N, not detected; L, 
detected but below the limit of reproducible determination for standards used; 
G, greater than the value shown.
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